The current protocol provides details on how to isolate and measure the proliferation of murine MSCs derived from inguinal and/or intraabdominal adipose tissue (mASCs) using the xCELLigence system and CellTiter-Blue reagent (Carrillo-Galvez et al., 2015; Anderson et al., 2013) . The protocols described below can also be easily translated to human MSCs. 
1. Sacrifice the mice by cervical dislocation and aseptically remove fat tissue and collect it in a 50 ml tube containing 10 ml of ice cold HBSS (Note 1).
2. Wash the fat tissue twice in 10 ml HBSS containing 2% (v/v) of penicillin/streptomycin at room temperature (RT) and transfer the fat to a Petri dish. Remove as much liquid as possible and weigh the fat. Cut the fat tissue using sterile scissors or scalpel blades into small pieces (≤ 3 mm 3 ).
3. Resuspend the minced fat tissue in 2.5 ml HBSS containing 2 mg/ml collagenase Type I (equivalent to 1-5 FALGPA units and ≥ 625 collagen digestion units (CDU)/g of fat tissue) and transfer the mixture to a 15 ml tube (< 5 ml) or 50 ml tube (≥ 5 ml).
Place the tube in a 37 °C water bath for 30 min; gently vortex tube for 10 sec every 5 min. 4 . Add 10 ml of HBSS to the digested fat solution and filter it using 100 μm cell strainers (Note 2).
5. Spin down the released cells (300 x g, 7 min at 4 °C), aspirate the supernatant (Note 3) and resuspend the pellet in 10 ml HBSS.
6. Filter the cell suspension using a 70 μm cell strainer and pellet the cells by centrifugation (300 x g, 7 min at 4 °C).
7. Resuspend the pellet in 2 ml complete Mesencult medium and count cells using Trypan blue. We generally obtain 0.25 ± 0.03 g fat/mouse (mean ± SEM, n = 6) and 1.9 ± 0.4 x 10 6 cells/g fat (mean ± SEM, n = 11). C. Proliferation (Note 5)
1. Preparing the mASCs (passage 3-7) for the proliferation assays.
a. Harvest the cells as described above.
b. Resuspend the cell pellet gently but thoroughly in 2 ml Mesencult/confluent T75
flask to obtain a cell concentration between 5 x 10 5 and 1 x 10 6 cells/ml. e. Prepare a working solution of 10,000 cells/ml in complete Mesencult for measuring cell proliferation using the xCELLigence or 6,600 cells/ml for measuring cell proliferation using the CellTiter-Blue reagent and keep the tube on ice (Note 7).
xCELLigence
The xCELLigence system can be used to measure cell proliferation in real time and uses specific cell culture plates in which the well bottoms are covered with electrodes Use one set of sterile scissors/forceps to carefully make a midline incision, being careful not to damage the peritoneum. Separate the skin from the peritoneum and secure the skin flaps with syringe needles. When acquiring the inguinal fat pads care
should be taken to remove the inguinal lymph nodes that are embedded into the fat at the Y-shaped junction of blood vessels. Using a new set of sterile scissors/forceps, collect both inguinal fat pads and transfer them to a 50 ml tube containing 10 ml HBSS and keep on ice.
Proceed to cut open the peritoneum, taking care not to damage the intestines. Collect the gonadal fat pads attached to the testes and ovaries in male and female mice, respectively. We pool the fat from both locations when isolating mASCs.
However, depot-specific differences in MSC phenotype have been reported and depending on your scientific aims you may have to isolate mASCs from one location or the other.
2. The solution can be viscous and it might be necessary to use several cell strainers.
3. The pellet in the following steps is loose and care should be taken when removing the supernatants.
4. We seed the mASCs at a concentration of 10,000 cells/cm 2 which allows us to passage the cells every 3-4 days. Under these culturing conditions we have been able to measure the proliferation of mASC from passage 3-7 using the xCELLigence system or CellTiter-Blue reagent. However, it should be noted that the size of mASCs increases with increasing passage number whereas their proliferative capacity decreases. It is therefore best to use mASC cell lines with the same passage number when comparing their proliferative capacity with the above methods.
5. We provide two protocols for measuring mASC proliferation. The CellTiter-Blue reagent is easy to use and feasible in most laboratories. However, some studies have shown that resazurin can affect cell viability upon prolonged exposure and inclusion of drugs that increase mitochondrial number/activity can give false results. The xCELLigence system requires the purchase of the RTCA station/software and the cost of specialized E-plates. However, the xCELLigence system enables the label-free and non-invasive measurement of proliferation in real-time. We generally use both methods in parallel when studying mASC proliferation in vitro. To obtain more information about the CellTiter-Blue reagent and xCELLigence system, please read the manufacturer's instructions.
6. We prefer to count in average 20-50 cells/corner square in order to obtain reliable cell concentrations. Calculate the cell concentration using the following formula: (total number of cells in the four corner squares/4) x 2 (dilution factor) x 10,000 = no. cells/ml. This cell number gives reproducible growth curve which includes an initial 24-48 h lag phase followed by a proliferative phase according to Figure 1. 8. We usually do not add fresh media to the E-plates during the experiment. However, it is possible to pause the experiment, remove the E-plates, add another 100 µl medium/well and restart the impedance measurements. 
